Apparatus of the Measurements. The apparatus constructed is mainly divided into five parts, as represented by A, B, C, D and E in Fig. 1 . A is the reaction vessel (made of Pyrex glass) provided with a spring manometer f and with two capillary tubes which are furnished with cocks a, b and c and when these cocks are closed the internal volume of this reaction vessel is about 30 c.c. The catalyst was plac d into the part e of the vessel. The cock b is a specially made one, 2.4 cm. in diameter and 12 cm. in length, two sides of which were sealed by means of mercury from the atmosphere. In this cock, the least possible modicum of grease was applied for the sake of lubrication on two sides of it, but absolutely none in the middle part of the cock; the employment of such a cock is of vast importance in the present experiment, otherwise a minute trace of grease may enter into the reaction vessel accompanying the stream of carbon monoxide, when the latter was charged into the evacuated vessel A. The bath g is made up of a melted mixture of sodium and potassium nitrates in an equimolecular proportion, provided with two glass rods for stirring.
B is that part of the apparatus intended to secure the perfect sealing of the cock b to prevent any leaking of gas through the nongreased portion of b, and this sealing was performed by shutting up the Y-formed glass tube with mercury, by bringing up the mercury reservoir h. To prevent the contamination of the mercury by the grease, the other cock d, which was constructed in the same form as b, was employed.
C is the apparatus for charging the reaction vessel with the gas, and it was also used merely to prevent the entering of the grease into the reaction vessel. The glass tube i is drawn out at one end into a fine point and sealed, and j is a piece of soft iron covered with glass. In charging the reaction vessel with the gas from the preheater D, into which the gas had previously been poured, the soft iron falls on the end of the glass tube i by means of a magnet and breaks it: as a consequence the gas streams into the evacuated reaction vessel through the Y-formed tube and cock b.
D is the preheater of the reacting gas before it is poured into the reaction vessel, and was used for the purpose of equalizing the temperature of the gas and that of the reaction vessel A; for heating D, an electric furnace was used, and its temperature was measured by a platinum platinum-rhodium thermocouple.
E is the pump to raise the pressure of the gas in the preheater to the desired amount.
Its height is about 90 cm. and was filled with mercury up to the height of 45 cm. For supplying the pressure to this pump a CO, bomb was used as shown in the figure.
Materials. The catalyst used was prepared by ignition of pure nickel nitrate Ni (NO3)2.6H,0 (Kahlbaum, Co free) in a crucible, subjected to a red heat during one day, and then the Ni0 thus prepared (about 10 gr.) was introduced into the reaction vessel A and reduced by electrolytic hydrogen (purified) at a temperature of 280°C.
Carbon monoxide was prepared by dropping pure formic acid on heated sulphuric acid at 100°C. and this was purified by passing three bottles each of cone. KOH solution and pyrogallol solution, two bottles of cone. 112804 and then a P,O, tube, and it was found that the purity of the thus prepared carbon monoxide was 100%.
The Method of the Measurements. The reaction vessel was heated in the nitrate bath g at the desired temperature and the whole apparatus was evacuated with a Cenco Hyvac pump, leaving open all the cocks except m, q and s, until the Geisler tube, which was attached to the pump, showed fluorescence. Then the cocks c and d were closed and through the cock q purified carbon monoxide was introduced into the pump E and preheater D. Next, with the aid of pump E, carbon monoxide was compressed into the preheater, which was heated to the same temperature as the reaction vessel, at the desired pressure. The pressure of D before pouring it into the reaction vessel was read by means of the mercury manometer 1\42; from this reading of the pressure, the pressure, which would be exerted by the gas in the reaction vessel after being charged, could be expected. Now the soft iron piece above mentioned has made fallen and broken the end of the narrow tube i, thus the gas streamed into the reaction vessel A. When all the systems had reached an equilibrium of pressure, the cock d was opened, then the mercury ran from the reservoir, which was held previously at a suitable height, into the Y-formed tube and sealed this part. The cocks a, b and d, then, were quickly closed, the pressure of the reaction vessel at the initial time being read by the manometer M,; the whole time required in this charging process of the gas was only about 10 seconds. The gas thus enclosed within the reaction vessel of constant volume by the above procedure decomposes to CO, and C in the presence of the nickel catalyst. During the progress of the reaction, the pressure change of the reaction vessel is easily indicated by the spring manometer. Adjusting the outer pressure of the spring by means of the cocks r and s and keeping the pointer of the spring manometer in the zero position, the pressure of the reaction vessel at any time was measured. By reading the pressure from time to time in this way, the decomposition velocity of the gas was determined.
The Experimental Results. The results of the four series of experiments in the vicinity of 230°C., applying the same catalyst, were as follows: The values of k in the third column were obtained by the application of the ordinary monomolecular reaction formula, k = -1 ln t 2p,-p, where Po and pe denote the initial pressure and the pressure of time t respectively. In every experiment, the constancy of the reaction constant, after about 15 minutes, is quite good, and it shows that the decomposition of carbon monoxide is monomolecular. Now what about the rapid decreasing of the pressure in the initial period of the reaction ? The writers hold the opinion that it might be mainly due to the adsorption of carbon monoxide on reduced nickel. In fact, if we take the adsorption formula") k'= -11n AA where A denotes the total amount adsorbed when equilibrium is attained, and x the amount adsorbed in the time t, we have approximate constant values about the adsorption velocity constant k', after choosing suitable values in A from the data of the above experiments, for examples:
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